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A New Approach to Estimating Empty-Body Weight in Growing and Finishing Beef
Cattle
CharlesB.Williams,John W.Keele,andDaleR. Waldo1
Introduction
Animalsrequirenutrientsformaintenanceandproduc-
tion.A largepartofthecalculatednutrientrequirementsis
basedonbodyweight,whichincludesthecontentsof the
gastrointestinaltract(gut). Ruminantshavea largegut
capacity,andfora 1000Ibsteer,gutcontentscanaccount
for50to250Ibofitsbodyweight.Thesecontentsarenota
partoftheanimalandshouldnotbeconsideredwhencal-
culatingmaintenancer quirements.Thereforetotranslate
nutrientrequirementsforeachunitof empty-bodyweight
(bodyweightminustheweightof gutcontents)gaininto
requirementsperunitgainin bodyweight,we needan
accuratemethodof estimatingtheweightof gutcontents.
Severalsystemshavebeenproposedtoestimatempty-
bodyweight. The NationalResearchCouncilandthe
AgriculturalResearchCouncilusedequationstocalculate
empty-bodyweightas a constantfractionof shrunk-body
weight,or a constantfractionof bodyweightwithinthree
discretedietaryclasses,respectively.
Resultsof previousresearchavedemonstratedthatin
additiontobodyweighthereis a continuousrelationship
betweenweightof gutcontentsanddietarycharacteristics
suchas percentageof dietaryconcentratesandneutral
detergentfiber(indigestibleandslowlydigestedfractionsof
thefeed). Otherworkhasalsoshownthatweightofgut
contentsis muchhigherwhenanimalsconsumehayvs
silagepreparedfromthesameforagesource.Ourobjec-
tivewastodevelopandevaluatea methodto estimate
weightofgutcontentsandusethisestimatetoconvertbody
weightto empty-bodyweight. To achievethis objectivea
modelwas developedto predictweightof gutcontentsin
cattleas a functionof forageneutraldetergentfiber,physi-
calformof foragedrymatter(hayvs silageand pasture),
proportionofdietaryconcentratesandbodyweight.
Procedures
Experimentaldatawere usedto developan equationto
predictthefractionof bodyweightassociatedwithgutcon-
tents,fromthepercentageneutraldetergentfiberin thefor-
age. Factorswerethendevelopedusingdatafromother
experimentsto adjustthis fractionfor the effectsof body
weight,percentageofdietaryconcentratesandthephysical
formof foragedry matter.The adjustedgutcontentsfrac-
tionwasthenmultipliedbybodyweightto obtaintheweight
of gut contents. This weightwas subtractedfrom body
weightto obtainempty-bodyweight.All bodyweightsused
inmodeldevelopmentrepresentedweightrecordedearlyin
the morningwithanimalshavingaccessto feedandwater
overnight.Hayandsilagewerethephysicalformsof forage
dry matterused in the model. It was assumedthatgreen
pastureanddormantpasturewerephysicallythe sameas
silageorhay,respectively.
Datafrom11 publishedexperimentswith64 treatments
(Table 1) were used to evaluatethe model. Empty-body
weightpredictionsobtainedwiththe modelsused by the
Agricultural Research Council (ARC) and the National
ResearchCouncil (NRC) were also evaluatedwiththese
experimentaldata,and comparedto the presentmodel's
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predictions.The accuracywithwhichthesethreemodels
(our presentmodel,AgriculturalResearch Council, and
NationalResearchCouncil)predictedempty-bodyweight
wasevaluatedbycomparingobservedtopredictedvalues.
Results
The modeltopredictheweightofgutcontentswas:
weightof gutcontents = Bodyweightx(53.54+3.29x
percentageneutraldetergentfiberof forage)x (correction
factorfor bodyweight)x (correctionfactorfor fractionof
concentratesindiet)x (correctionfactorforforagephysical
form),where
correctionfactorforbodyweight=(bodyweight/ 200)".332
correctionfactorfor fractionof concentrates= 1 - .246~
(fractionof concentrates)- 1.481x ~actionof concentrates)+1.107x (fractionof concentrates),and
correctionfactorforforagephysicalformwas 1.35for hays
and1forsilages.
Empty-bodyweightwas calculatedfromthe predicted
weightof gutcontentsandtheobservedbodyweight. The
modelempty-bodyweightvaluescalculatedfrompredicted
gutcontentsforthetreatmentsusinghayinExperiments2, 4,
and 5 wereverydifferentfromobservedvalues. In these
experimentsammoniatedstargrassandperennialryegrass
haywereused,andpreviousresultshavesuggestedthatfor
ammoniatedhaysthe correctionfactorfor foragephysical
formshouldbe1. Withthismodificationthecalculatedempty-
bodyweightvaluesusingthepresentmodelpredictionsofgut
contentsweremuchclosertotheobservedvalues.
Observed empty-bodyweight is plotted in Figure 1,
againstthe empty-bodyweightcalculatedwiththe present
model,andempty-bodyweightpredictedwiththeARC and
NRC models. Forcaseswheretheobservedandpredicted
values are the same, thenthe pointsrepresentingthese
pairedvalueswouldlie on the45 degreelineshownin this
figure.Pointsabovethelinemeanthatthepredictedvalues
underestimatesthe observed,and the oppositewouldbe
truefor pointsbelowthe line. Empty-bodyweightvalues
calculatedwiththepresentmodeltendedto besmallerthan
observedvaluesforweightsless than400lb. The method
used by the ARC consistentlyoverpredictedempty-body
weight,and the NRC's methodoverpredictedempty-body
weightfor 50 of the 64 treatmentmeans. These results
confirmthatthepresentmodelwouldbe accuratein calcu-
latingempty-bodyweightfrompredictedweightof gutcon-
tents for weanedcattle,and suggestthat it may not be
appropriatebetweenbirthandweaning.This is understand-
able since these animalswould be consumingmilk,and
theirrumenshavenotbeenfullydeveloped.
Referringto Figure 1, equationscan be developedto
adjustthe empty-bodyweightpredictedwiththe systems
used by the ARC and NRC. It is possible that these
adjustedpredictionsmaybe moreaccuratethanthepresent
model. Theseequationsweredeveloped,andtheadjusted
predictionsof empty-bodyweightusingthe ARC and NRC
modelswerecomparedto the presentmodel'scalculated
empty-bodyweightvalues. The resultsof this analysis
showedthatthepresentmodelwas stillmoreaccuratethan
theothertwomodels.
Thepresentmodelwasdevelopedwithdataoncool-sea-
songrasses,legumesandcornsilageandithasnotbeen
fullytestedwithwarm-seasongrasses,however,prelimi-
naryresultswithstargrasshownoinconsistencies.Alsoit
is possiblethatthecorrectionfactorforthefractionof
dietaryconcentratesmaynotbeappropriateincaseswhere
verylow-qualityforagesaresupplementedwitheithercere-
alsof high-proteinbyproducts,orproteinsupplementsthat
differinruminaldegradabillty.As moredatabecomeavail-
able,themodelneedstobetestedundertheseexperimen-
tal conditions.Datausedto developandevaluatethe
modelwereobtainedfromanimalsthatwereona specific
planeof feedingforoverthreeweeks,andmodelpredic-
tionsofempty-bodyweightmaynotbeaccurateintheearly
periodwhenanimalsareswitchedfromrestrictedto full
feedingorviceversa.Modelinputsaredietarycharacteris-
ticsthatcanbeobtainedfromroutineforageanalysesand
unfastedbodyweight.Thismakesthemodeleasytouse.
Itcanbe incorporatedintodietformulationprogramsand
systemsmodelsof cattleproduction.
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Figure 1 - Observed and predicted empty-body weight treatment
means for 64 treatments in 11 published experiments.
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Table1-8ummaryofdatafrom64treatmentsIn11publishedexperimentsusedtoevaluate
themodel
Neutral Concentrate
Numberof Numberof detergent fraction
Exp. treatments animals Foragetype fiber,% indiet
1 3 54 Hay 40 .0
2 6 102 Hay 75-82 .0-.23
3 2 24 Silage 51.0 .38
4 8 48 Silage.hay&pasture 51 .0
5 12 66 Hay 66 .0-.44
6 4 24 Straw 80 .59-.87
7 4 40 Hay 42 .0
8 3 36 Hay 66 .6-.95
9 12 29 Straw 80 .83-.88
10 4 40 Silage 44-59 .0-.28
11 6 32 Silage 51.9 .0-.08
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